Role of non-electrostatic forces in antimicrobial potency of a dengue-virus derived fusion peptide VG16KRKP: Mechanistic insight into the interfacial peptide-lipid interactions.
Cationic antimicrobial peptides (AMPs) are emerging as effective alternatives to conventional therapeutics that are used against the ever-rising number of multidrug-resistant microbial strains. Most studies established the peptide's amphipathicity and electrostatic interaction with the membrane as the basis for their antimicrobial effect. However, the interplay between the stoichiometric ratio of lipids, local geometry, diverse physicochemical properties of the host membranes and antimicrobial peptide efficacy is still poorly understood. In the present study, we investigate the mechanism of interaction of VG16KRKP (VARGWKRKCPLFGKGG), a novel AMP designed from the dengue-virus fusion peptide, with bacterial/fungal membrane mimics. Fluorescence based dye leakage assays show that membrane disruption is not solely induced by electrostatic interaction but also driven by stoichiometric ratio of the lipids that dictates the net surface charge, amount of lipid defects and local geometry of the membrane. Solid-state 14N and 31P NMR experiments show that peptide interaction results in lowering of lipid order around both the headgroups and acyl chains, suggesting deep peptide insertion. Further, an increase or decrease in membrane stability of the host membrane was observed in differential scanning calorimetry (DSC) thermograms, dictated by the overall stoichiometric ratio of the lipids and the sterol present. In general, our results help understand the diverse fates of host membranes against an antimicrobial peptide.